We present trigonometric parallaxes of 64 stellar systems with proper motions between 0.
Introduction
One of the most important products of nearby star research will be a volume-limited sample of nearby stars. All-inclusive volume-limited samples of stars will allow us to answer large numbers of questions about the formation, kinematics, stellar mass fraction, and metallicity distributions of stars and (if representative) the galaxy itself. Due to the faintness of the M dwarfs that make up at least 72% of all nearby stars, surveys aiming at completeness are easiest carried out near the Sun. Large numbers of potential nearby stars have been found in ongoing series of proper motion surveys, most notably (among others too numerous to mention here) the surveys of Luyten (Luyten 1979) , Giclas (Giclas 1958 ), Pokorny (Pokorny et al. 2003) , ourselves , and Lepine (Lépine 2005) . Various other surveys (for instance, Reylé & Robin 2004; Reid et al. 2008; Jahreiß et al. 2008 ) have followed up on those discoveries with spectroscopy and photometry to determine distances and spectral properties of these systems, although a great many still remain uninvestigated. For our purposes, however, we need accurate distances to prove membership, obtain accurate luminosities, and good kinematics.
While there are many methods used to determine stellar distances, the most accurate method remains the trigonometric parallax. It does not rely on any prior knowledge about the star (as photometric and spectroscopic "parallaxes" do), nor does it require a cluster 1
The mission of RECONS (Research Consortium On Nearby Stars)
2 is to understand the solar neighborhood, including the discovery, confirmation, and characterization of nearby stars and their environments. RECONS has been operating a trigonometric parallax program called CTIOPI (Cerro Tololo Interamerican Observatory Parallax Investigation) at the CTIO 0.9m telescope since 1999 with a primary goal of pushing the parallax-verified solar neighborhood sample -systems within 25 pc, with a concentration on those within 10 pctoward completion. This is the fifth paper of results from the ongoing program at the 0.9m, following Jao et al. (2005) , Henry et al. (2006) , Gizis et al. (2007) , and Subasavage et al. (2009) ; more details of the program can be found in the preceding references.
While this paper does not finish off the sample of all stars in this proper motion range, it furthers the CTIOPI goal of completing the census of the solar neighborhood. It contains 67 new trigonometric parallaxes of 64 systems with proper motions between 0.
′′ 5 yr −1 and 1.
′′ 0 yr −1 , our "SLOWMO" sample. Of the 64 systems, 56 are within 25 pc of the Sun, and all are south of DEC= +30. In addition to the parallaxes, we provide new measurements of proper motions, Johnson-Kron-Cousins V RI photometry, variability, spectral types, and astrometric measurements of multiple systems.
The Sample
Completing the stellar census within 25 pc is a daunting task. If we assume the current census of systems within 5 pc is accurate (50 systems, 3 see Henry et al. (2006) for the most recent additions within five pc) and representative of the stellar space density of the solar neighborhood, we expect 6250 star systems within 25 pc. The most complete parallaxselected list of objects remains the NStars Database, which includes only 2011 systems within 25 pc (Henry et al. 2002) , indicating that the sample is only 32% complete. Clearly, much more work is needed to achieve a truly comprehensive volume-limited sample of space; only then will we truly be able to characterize the compositional nature of the Galaxy. Even the Gaia mission, with a limiting magnitude of V = 20, will not reach the end of the main sequence past ten parsecs.
The 64 systems discussed in this paper are listed in Tables 1 and 2 . They were selected for the CTIOPI program for a variety of reasons: either their high proper motion made them targets for M. Brown's masters thesis on SLOWMO systems, their estimated distances suggested they might be within 10 parsecs, or they had YPC parallaxes with large errors that placed the system within 10 parsecs. The systems themselves are all from Luyten (1979) , Luyten (1957) , Wroblewski & Torres (1991) , Wroblewski & Torres (1994) , Scholz et al. (2000) , and a private communications with Scholz (1999) for APMPM J2127-3844. Most of them were investigated for companions in Jao et al. (2003) . All of the systems have proper motions of 0.
′′ 5-1. ′′ 0 yr −1 , have red dwarf primaries with V = 10.35-19.17 and have spectral types M1.0V to M6.0V. Seven of the systems presented here have known or suspected companions; we confirm six of them and present individual parallax measurements for components of three. We have also discovered evidence of multiplicity for a further three systems and suspect additional components in five more systems; thus 14% (9 out of 64) of our systems are multiple, and 9% (5 out of 64) are suspected multiples.
This sample builds upon our previous efforts that also revealed systems within 25 pc, including stars with µ ≥ 1.
′′ 0 yr −1 ) (our MOTION sample), red dwarfs within 10 pc , and white dwarfs within 25 pc (Subasavage et al. 2009 ) from the CTIOPI 0.9m program, and mixed samples from our 1.5m program .
Observations

Astrometric and Photometric Observations
All astrometric and photometric observations were carried out at the CTIO 0.9m telescope, initially (1999) (2000) (2001) (2002) (2003) under the aegis of the NOAO (National Optical Astronomy Observatory) Surveys Program, and later (2003-present) filters. Additional details of the observing protocol can be found in Jao et al. (2005) . Four significant instrumental events in the course of the CTIOPI program have affected data published in this paper:
• In February 2005, the Tektronix #2 V filter (hereafter "old V ") used by CTIOPI cracked and was replaced by the almost-photometrically identical (transmission properties and bandwidth) Tektronix #1 V filter (hereafter "new V "). With four years of new V data, we are able to make some comparisons between the two:
As reported in Subasavage et al. (2009) , the new V filter is photometrically consistent with the old V filter to within reported CTIOPI accuracies (0.03 mag, Henry et al. 2004 ), although we find our V filter photometry is only accurate to 0.05 mag in this dataset.
Also as reported in Subasavage et al. (2009) , some new V filter data cause a fewmas offset in the RA axis astrometric residuals. This is endemic to the new V filter itself and is not the result of changing filters; recent data taken with the old V filter show no such behavior in the residuals when added to older data. Parallax results using only new V filter data are slightly but non-systematically displaced relative to results using only old V data, which were found to be consistent with YPC and Hipparcos parallaxes in Jao et al. (2005) . Part of the error appears to depend on the filter itself, the rest appears to depend on coverage: tests were only conducted on stars with large datasets before and after the V filter replacement. Those stars tend to have better coverage of the parallax ellipse in old V (earlier) than in new V (later, when their parallaxes were well determined and they became lower priority targets). Even so, the new V parallax is usually within 2-σ of the old V measurement, and mixed V parallaxes are always within 2-σ. All parallaxes in this paper using new V filter data are noted in Table 1 .
• In April 2005, the Telescope Control System (TCS) on the 0.9m was completely replaced and refurbished, yielding improved pointing and tracking. No astrometric effects have been detected in datasets spanning the TCS upgrade.
• On 7 March 2009, a power outage damaged the gain = 1 circuitry for the CCD, and CTIOPI began using gain = 2. The differences between the two gains are purely electrical, and tests confirm that the switch does not affect our astrometry, as expected.
• In July 2009, the old V filter was returned to service. Extensive tests showed the hairline crack near the edge does not affect data acquired on the central quarter of the CCD as used in CTIOPI. Furthermore, testing many stellar fields indicated no adverse effects on the astrometry when reducing data with and without recent data in the old V filter. Recent old V filter data have been used in this paper's astrometric reductions of LHS 1050, LHS 1561, LHS 3443, LHS 4009AB, and LHS 4016.
Spectroscopic Observations
We carried out spectroscopic observations at two telescopes to determine the spectral types of 25 of the objects listed in Table 2 . From 2003 From -2006 , we used the CTIO 1.5m, the R-C Spectrograph with a Loral 1200 × 800 CCD, and the 32/I grating to obtain spectra covering 6000-9500Å at a resolution of 8.6Å. For WT 244 and GJ 438, we used the CTIO 4m, the R-C spectrograph with a Loral 3X × 1K CCD, and the 181 grating to obtain spectra covering 5500-10000Å at a resolution of 5.7Å. Further details concerning the 1.5m spectroscopy program and associated data reduction can be found in Henry et al. (2004) , while details of the 4m spectroscopy program can be found in Henry et al. (2002) .
Results
Astrometry -Parallaxes and Proper Motions
Parallaxes and proper motions of 64 stellar systems are presented in Table 1 . Nine of our systems have multiple parallax measurements, from YPC, our CTIOPI 1.5m program, or multiple components published in this paper. For these cases, we present weighted average system parallaxes in Table 3 .
All parallax data were analyzed with the custom IRAF/IDL pipeline used in CTIOPI publications since 2005, using an iterative Gaussfit program described in Jao et al. (2005) . Starting in 2007, the reduction methodology was changed by the implementation of a new SExtractor centroiding algorithm, described in Subasavage et al. (2009) .
As always, CTIOPI parallaxes must meet several criteria before they are deemed fit to publish. First, to ensure good coverage of the parallax ellipse, there is an informal limit of 30 frames each in the 'morning' and 'evening' halves of the ellipse with a goal of having 20 usable frames each; the number of frames used in the final reductions ranged from 45 (LHS 2899) to 137 (LHS 1630AB). Second, the system must be followed for about two years to decouple the star's motion into parallax and proper motion; the coverage in this paper varies from 1.99 years (LHS 2335) to 10.15 years (LHS 4009AB). Third, CTIOPI targets are expected to have parallax errors less than 3 mas before publishing. The smallest parallax error we are publishing here is 0.63 mas (GJ 1157) and the largest is 2.57 mas (LHS 1050 and LHS 2122) , while the median error on these parallaxes is 1.37 mas.
Our parallaxes are derived by measuring the motion of the target star (pi star) relative to background reference stars, and then correcting the parallactic motion to an absolute reference frame with V RI band photometric distance estimates to the reference star ensemble (not to be confused with our V RIJHK distance estimates for red dwarfs, discussed in §4.6). Good reference star fields consist of at least five but rarely more than twelve stars that are as close as possible to the pi star on the CCD, have more than 1000 peak counts, and surround the pi star as much as possible. The most accurate parallaxes are obtained with exposures longer than 90 seconds, which is long enough at CTIO for images in the V RI bands to smooth over atmospheric effects and consequently improve centroids. We have also re-observed several systems (e.g. LHS 1561, LHS 3909, and LHS 3443) after a multi-year hiatus to improve proper motions and possibly reveal long-period perturbations (see §4.3), otherwise the extra observations have a minor effect on the derived parallax.
Astrometry -Multiples
Seven of our systems contain known multiples: LHS 1630AB, LHS 1749AB, LHS 1955AB, LHS 2567/2568, LHS 3001/3002, LHS 3739/3738AB, and LHS 4009AB. We have resolved orbital motion above the 3-σ level (angular motion or changes in separation) for five of those systems, as described in Table 4 . Apart from LHS 1955AB, all values published in Table 4 are derived from at least three frames on the nights listed.
The components of LHS 1630AB, LHS 1749AB and LHS 1955AB are close enough that their PSFs (point spread functions) overlap. In the case of LHS 1630AB the B component was never fully resolved, but it does appear as an elongation to the PSF. LHS 1749AB was only resolved on 15 frames from four nights. LHS 1955AB was only resolved on seven frames from five nights using restricted centroiding parameters that enabled the separation of blended sources; the two frames from the earliest night and the one frame from the latest night are used to derive the results in Table 4 .
Errors presented in Table 4 include both measurement and systematic errors. The systematic errors were computed from the nights of data measured for Table 4 , with the exception of the three frames used for LHS 1955AB. All frames from a single visit (one night of observations on one system) were compared to the 2MASS All-Sky Point Source Catalog using imwcs 5 ; the standard deviations of the plate scales and rotations per-visit were then averaged across all visits to get a more representative error. Systematics for the CTIO 0.9m on those frames give a 0.015% error in the plate scale (and therefore separations), and a 0.0083 degree error in the rotation (and therefore position angles). In all cases, the measurement errors dominate the systematic errors.
Astrometry -New astrometric multiples
Three of the systems discussed here -LHS 1582AB, LHS 2071AB, and LHS 3738AB -have been found to be previously undetected astrometric binaries, as shown in Figures  2, 3 , and 4, respectively. For comparison, three additional stars -LHS 2021, LHS 3739 and LHS 4009AB -are shown in Figures 5, 4 and 6. LHS 2021 and LHS 3739 appear to be single stars while LHS 4009AB is a known close binary that also appears single in our data. We re-observed LHS 4009AB several years after the parallax was finished to search for long-term perturbations; none was found. All five systems are discussed in detail in §5. The CTIOPI parallax reduction pipeline fits the astrometric positions of a star to a linear proper motion and a parallax ellipse of known shape and unknown size. Any further motion caused by the orbit of a companion remains, appearing as a perturbation in the astrometric residuals. Unlike an orbit determined by a technique that resolves two objects in a binary, an astrometric perturbation describes the orbit of the photocenter, not the motion of any individual component. (Astrometric perturbations are therefore greater for larger magnitude differences between the components, larger companion masses, and larger semi-major axes of the orbits; the photocenter of an equal-mass equal-luminosity binary will not move at all.) We can still solve for all orbital elements except semi-major axis. In its place, we can determine the semi-major axis of the photocentric orbit, which can then be scaled to the relative orbit if the system is resolved.
Photocentric orbital elements for the three new astrometric binaries were computed from the astrometric residuals using an iterative Thiele-Innes least-squares solver (Hartkopf et al. 1989) and are given in Table 5 . Points from nights with only a single CCD image (generally obtained for the purpose of photometry) were removed. The orbits should be considered preliminary, as our astrometric datasets do not have sufficient time coverage to publish definitive orbits, particularly in the case of LHS 2071AB for which the orbit is not complete. LHS 2071AB and LHS 3738AB have now both been resolved through followup work, as discussed in §5.
The parallaxes published in Table 1 were computed from data where the photocentric orbit was removed. The orbital position of the photocenter was calculated and subtracted from the actual measured position of the photocenter at each data point, including those from nights with only a single CCD image. The parallax was then re-reduced based on this new dataset.
CTIOPI's detection capabilities are limited by several factors. Systems are typically observed 1-4 times a year and thus the data are insensitive to periods less than a year. The program has only been running for ten years, and cannot wrap orbits with periods longer than ten years. CTIOPI also has a 3-6 mas nightly precision error (depending on the specifics of the reference field) that limits our sensitivity to low-amplitude binaries. Fortunately, astrometric perturbations are typically self-confirming; genuine orbital motion will show up in both the RA and DEC axes unless the orbit is nearly north-south or eastwest on the sky. Nevertheless, to check for systematics within the field we have reduced the three brightest reference stars in each of our astrometric perturbation fields as if they were the parallax target. In only one case did a reference star showed a perturbation of any kind; that reference was removed from the reduction of LHS 2071AB.
Photometry -Variability
The variability values in Table 2 are calculated according to the methodology of Honeycutt (1992) with additional details given in Henry et al. (2006) . In Table 2 we list the level of variability in magnitudes (Column 8) of each target star in its parallax filter (Column 7). The number of nights on which each star was observed (Column 9) and the number of frames (Column 10) used for the variability study are also given.
Although many M dwarfs are minutely variable, none of the stars in this sample have been found to vary by more than 2% in the frame series available. The single exception is LHS 1749AB at 0.028 mag. In this case, the variability is likely due to the B component at a separation of 3 ′′ falling within the relative photometry aperture, and variations in seeing affecting the extracted fluxes.
Photometry -Standard
V RI magnitudes are listed in Table 2 , along with extracted JHK s magnitudes from the Two Micron All Sky Survey Catalog of Point Sources (Skrutskie et al. 2006) . The errors on the V RI magnitudes are less than 0.05 mag for V , and 0.03 mag for R and I, with few exceptions, most notably the faint stars LHS 2021 and LHS 3002. All photometric observations were reduced via a custom IRAF pipeline and transformed onto a the JohnsonKron-Cousins system through the use of photometric standards from Landolt (1992) , Landolt (2007) and Graham (1982) , as described in Henry et al. (2006) .
Photometry -Distance Estimates
For purposes of initial target selection as well as for additional analysis once trigonometric distances are determined, we used our CCD photometry combined with 2MASS JHK photometry to calculate the photometric distances listed in Table 2 (Columns 16 and 17). The fourth-order polynomial fits for twelve color-absolute magnitude relations, the process by which the relations were determined, and the calculation of internal and external errors are described in detail in Henry et al. (2004) . Our quoted photometric distances have internal errors (defined as the standard deviation of the distances estimated from the twelve relations) below 10% and an additional external systematic error of 15.3%. The distribution of internal errors is shown in Figure 7 ; the average error is 3.9%, which is much smaller than the external errors. The errors listed for the photometric distances given in Table 2 include both internal and external errors.
Because the fits used for the photometric distance estimates are derived using main sequence stars, the estimates are only accurate when the objects are single, main-sequence, M dwarfs. For the most part, these systems are indeed single, and 54 of the 64 systems (84%) fall within the 2-σ range when their combined internal and external errors are considered, as shown in Figure 8 . Stars above the 2-σ line in Figure 8 are likely to be underluminous subdwarfs, while those below the 2-σ line are presumably overluminous multiples. There are no subdwarfs in this sample, (although LHS 1050, LHS 1807, and LHS 3739/3738AB may be slightly metal-poor) but there are several known close multiples with combined photometry, either previously known (LHS 1630AB, LHS 1955AB, LHS 4009AB), or discovered by us (LHS 1582AB, LHS 2071AB, LHS 3738AB). There is considerable scatter in M V along the main sequence, visible in Figure 9 , with up to two full magnitudes of spread for early to mid M dwarfs. An equal magnitude binary will have a distance estimated to be 41% closer via photometry than is determined trigonometrically, but given the spread in M V in the main sequence, only further work will confirm or refute the multiplicity of suspected targets.
Spectral Typing
Spectral types are given in Table 2 , and come from five sources that can be arranged into two broad groups. One group is from RECONS spectroscopy, detailed in Kirkpatrick et al. (1991) , Henry et al. (1994) , and Henry et al. (2002) . RECONS spectroscopy was used to determine the spectral types of all stars not taken from literature, and by Kirkpatrick et al. (1995) to classify LHS 1807.
The remaining spectral types are from the Palomar/Michigan State University Nearby Star Spectroscopic Survey (PMSU) (Reid et al. 1995; Hawley et al. 1996) and related paper Reid et al. (2007) , all of which use the same weighted spectral indicies method linked to the spectral standards in Kirkpatrick et al. (1991) . Where RECONS classifications were done over a range of 6000-9000Å with an effective resolution of 5.7-8.6Å depending on the setup ( §3.2), the PMSU program used 6200-7500Å with resolution 1.8Å. In practice our results differ from PMSU results only occasionally and never more than half a subtype (see Table 6 for a comparison).
Systems Worthy of Note
LHS 1050: A 1.3-σ underluminous single-star system (11.7±0.3 pc trig/15.2±2.4 pc phot dist) that still appears to be on the main sequence as shown in Figure 9 . The YPC distance 11.5±1.8 pc is consistent with our distance, 11.7±0.3 pc. A weighted mean parallax is given in Table 3 .
LHS 1561: The most overluminous system in the sample, it has a 4.4-σ distance mismatch (29.2±1.5 pc trig/13.5±2.1 pc phot dist, see Figure 8 ), and is noticeably elevated above the main sequence in Figure 9 . We see no astrometric perturbation; it may be a multiple CTIOPI is not sensitive to or a pre-main-sequence object. The parallax has not 'stabilized': additional data continue to change the answer by more than 1-σ, which is often a sign of unresolved orbital motion.
LHS 1582AB:
A new astrometric binary with a 6.4 yr period and an 18 mas photocentric semi-major axis (see Figure 2 ). It has a 2.7-σ distance mismatch (21.1±0.7 pc/13.3±2.3 pc phot dist, see Figure 8 ) and is elevated above the main sequence in Figure 9 . A preliminary orbit is given in Table 5 ; the orbital motion was removed from the data before fitting the final parallax. Figure  10 . The system has a 2.8-σ distance mismatch (17.8±0.3 pc trig/11.7±1.8 pc phot dist) and is elevated above the main sequence as seen in Figure 9 , but we see no astrometric perturbation.
LHS 1749AB: A close visual binary discovered by Jao et al. (2003) with a separation of 2.
′′ 9 at a position angle of 140 deg (see Table 4 ). The parallax in Table 1 was calculated for the A component only, and that distance (21.7±0.7 pc) is consistent with 22.0±2.5 pc reported by the CTIOPI 1.5m program . A weighted mean parallax for the system is given in Table 3 .
The B component is ∼2.8 mag fainter in V than A, as shown in Figure 11 . LHS 1749B is separable from A on 15 parallax frames; the resulting relative parallax result is 43.17±4.33 mas (23.2±2.3 pc) which is of poor quality but consistent with other measurements. Evidence for orbital motion is shown in Table 4 .
LHS 1807: A 1.5-σ underluminous system (14.1±0.3 pc trig/19.1±3.0 pc phot dist), but still evidently a main sequence star (see Figure 9 ).
LHS 1955AB:
A close visual binary listed in Luyten (1979) with a 0.
′′ 8 separation at an angle of 290 deg. Our astrometric reduction uses relaxed ellipticity constraints (60%, not 20%) to keep frames where B extends the PSF of A. The B component is within the photometric aperture and causes the 3.1-σ overluminosity (13.5±0.2 pc trig/8.6±1.4 pc phot dist) and the elevation above the main sequence seen in Figure 9 . We detect no astrometric perturbation of A despite the motion of the B component.
LHS 1955B is ∼0.5 magnitudes fainter in R than A, and separable from A on only seven frames over five nights using special SExtractor settings. Using those frames, we can obtain a relative parallax for B: 73.65±19.58 mas (13.58±3.61 pc), consistent with the relative parallax of A in Table 1 , 72.76±1.09 mas (13.74±0.21 pc). Considerable orbital motion can be seen in Figure 12 and Table 4 suggesting P∼80 yr. All results for B are questionable due to severe PSF contamination.
LHS 2010: This system has a 3.0-σ distance mismatch (13.7±0.3 pc trig/8.9±1.4 pc phot dist) and is elevated above the main sequence in Figure 9 . We see no astrometric perturbation, but it may be a multiple to which CTIOPI is not sensitive.
LHS 2021:
Contains the lowest luminosity star in our sample: V = 19.17, spectral type M6.0V (despite unusually red colors), which can be seen in the lower right of Figure  9 . This paper's distance (15.7±0.3 pc) is consistent with the 16.7±1.3 pc distance reported by the CTIOPI 1.5m program in . A weighted mean system parallax is given in Table 3 . This system is plotted as an example of single-star astrometric residuals in Figure 5 .
LHS 2071AB:
A new astrometric binary with P>9 years and a 21 mas photocentric semi-major axis (see Figure 3) . The unseen companion is causing a 2.2-σ overluminosity (15.0±0.3 pc trig/10.8±1.7 pc phot dist, see Figure 8 ) and a noticeable elevation above the main sequence in Figure 9 . The system has been resolved with adaptive optics on Gemini North; further results will follow in a later paper. An orbit consistent with our current dataset is given in Table 5 , the orbital motion was removed from the data before fitting the final parallax.
LHS 5156: The final parallax is entirely based on new V filter data due to insufficient old V coverage. Our reduction does not show the characteristic new V wobble ( §3.1) in the residuals, but it may be inaccurate by more than 1-σ.
GJ 438: The hottest and most luminous star in the sample, as can be seen in Figure 9 . The YPC distance (8.4±1.1 pc) is inconsistent with our distance, 10.9±0.3 pc. This system is not in the RECONS 10 parsec sample. A weighted mean parallax to this system is given in Table 3 .
LHS 2520: The third-most overluminous system in this sample; it has a 3.2-σ distance mismatch (12.8±0.4 pc trig/7.6±1.2 pc phot dist, see Figure 8 ) and is elevated above the main sequence as shown in Figure 9 . We detect no astrometric perturbation; it may be a multiple to which CTIOPI is not sensitive.
LHS 2567/2568: A visual binary with a separation of 8.
′′ 0 at a position angle of 61 deg (see Table 4 ). The A component (LHS 2567) has a 2.7-σ distance mismatch (21.4±0.8 pc trig/13.6±2.1 pc phot dist, see Figure 8 ) while the B component (LHS 2568) distance matches to 0.4-σ (20.6±0.8 pc trig/19.0±2.9 pc phot dist). LHS 2567 shows no astrometric perturbation, but given that it should be the same age and metallicity as LHS 2568, it is potentially an unresolved binary much like LHS 4009AB, below. The proper motions of A and B are discrepant by 11.1-σ due to orbital motion presented in Table 4 . A weighted system parallax is given in Table 3 .
LHS 3001/3002: A visual binary with a separation of 12.
′′ 7 at a position angle of 43.9 deg (see Table 4 ). The B component (LHS 3002) is the second-coolest star in this sample, as shown in Figure 9 . The proper motions of A and B are discrepant by 4.8-σ due to orbital motion presented in Table 4 . A weighted system parallax is given in Table 3 .
LHS 3080: The second-most overluminous system in this sample. It has a 3.2-σ distance mismatch system (28.2±1.5 pc trig/15.7±2.4 pc phot dist, see Figure 8 ) and is elevated above the main sequence as shown in Figure 9 . We detect no astrometric perturbation; it may be a multiple to which CTIOPI is not sensitive.
LHS 3197:
We have used an average correction to absolute parallax (1.50±0.50 mas) for this system because the calculated correction (3.44 mas) was abnormally large. This is likely due to artificial reddening of the reference stars, caused by the molecular cloud LDN 1781 (Lynds 1962) , which (if circular) has radius 37 ′ and a center only 22 ′ away at a position angle of 43 deg.
GJ 633:
The published YPC distance (9.6±1.3 pc) is inconsistent with our distance, 16.8±0.3 pc, which supersedes the 22.5 pc±0.9 pc distance published by us in Henry et al. (2006) . Improvements in centroiding discussed in §4.1 now reliably distinguish GJ 633 from a point source 7
′′ away that contaminated the previous result. The system is still not in the RECONS 10 parsec sample. A weighted mean system parallax (this new result and YPC) is given in Table 3. WT 562: Unrelated to the system SCR 1826-6542 (Finch et al. 2007 ), 5.
′ 8 away. WT 562 has µ = 0.
′′ 611 yr −1 at 180.9 deg while SCR 1826-6542 has µ = 0. ′′ 311 yr −1 at 178.9 deg. Early results also suggest SCR 1826-6542 is several parsecs closer. LHS 3739/3738AB: A heirarchical triple system consisting of a new astrometric binary, LHS 3738AB, which is itself the B component of a known visual binary with LHS 3739. The system is the most underluminous in our sample. Using identical reference fields and frames (see Figure 4) , LHS 3739 has no signs of perturbation and is 1.6-σ under luminous (19.6±0.4 pc trig/27.6±4.5 pc phot dist, see Figure 8 ) while the light of the components of LHS 3738AB combine to give only a 0.3-σ (19.7±0.4 pc trig/18.5±3.0 pc phot dist) difference from expectations. Even so, LHS 3739 (and therefore LHS 3738 A and B) seems to be main-sequence in Figure 9 .
The LHS 3739/LHS 3738AB visual binary has a separation of 113.
′′ 1 at a position angle of 95.7 deg, and has proper motions discrepant by 2.3-σ. This orbital motion is detected and presented in Table 4 . A weighted system parallax is given in Table 3 .
The LHS 3738AB new astrometric binary has a 5.8 year period and a 27 mas photocentric semi-major axis (see Figure 4) , and has been resolved by Gemini North. A preliminary orbit is given in Table 5 and was removed from the data before fitting the final parallax. Further results will be published in a later paper. (2006) claim is a three year orbit. The system has a 1.9-σ distance mismatch (12.5±0.2 pc trig/9.2±1.5 pc phot dist) and is elevated above the main sequence, (see Figure 9 ) but we detect no astrometric perturbation (see Figure 6 ), probably because the system components are nearly equal luminosity in R.
LHS 4016: The system has a 2.0-σ distance mismatch (24.2±0.9 pc trig/17.2±2.7 pc phot dist, see Figure 8 ) and is elevated above the main sequence as shown in Figure 9 . There are possible signs of an astrometric perturbation, but a gap from 2005 to 2009 when the old V filter was not used prevents any definite determination.
Discussion
As shown in Figure 1 , our parallax errors compare favorably to the errors from other ground-based parallax efforts, as summarized in YPC. Our increased accuracy can be attributed to our use of CCD images for our astrometry, while most of the YPC parallaxes were measured from photographic plates.
In Figure 13 we plot the distribution of tangential velocities listed in Column 15 of Table 1 . Most of the stars have v tan = 25-100 km sec −1 , as expected for disk red dwarfs (Mihalas & Binney 1981) . The single star with v tan = 126 km sec −1 is LTT 5066, which at 46 pc is the furthest star discussed in this paper; by photometry and spectroscopy it is a dwarf, not a subdwarf. Our sample is kinematically biased, requiring stars to have 0.
′′ 5 ≤ µ ≤ 1. ′′ 0 yr −1 . As such, the nearest star, LHS 5156, must have a tangential velocity between 25 and 50 km sec −1 , while our farthest star, LTT 5066, could not be in our proper motion regime if it were moving any slower than 110 km sec −1 .
The 56 systems within 25 pc described here constitute 2.7% of all systems now confirmed by parallax to be in the 25 pc sample (5.7% of systems in the southern hemisphere), according to the statistics from the NStars Database (Henry et al. 2002) , using 2011 previously known systems as a baseline. Including parallax results from the entire CTIOPI program, we have added 155 new systems (a 7.7% increase) to the all-sky 25 pc sample. Of those 25 pc systems, 142 are in the southern hemisphere, a net increase of 16.6% in the south alone. We are currently observing roughly a hundred additional systems that may prove to be within 25 pc, and continue to add more as observing time and stamina permit. Nonetheless, we do not anticipate completing the census of all systems in the solar neighborhood through CTIOPI alone, which means that ground-based sky survey efforts such as Pan-STARRS (The Panoramic Survey Telescope & Rapid Response System), SkyMapper, LSST (the Large Synoptic Survey Telescope), and space-based missions like Gaia, will undoubtedly reveal many more of the Sun's neighbors.
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c System has notes in §5.
d The astrometric perturbation was removed from the final parallax fit.
e Astrometric results use new V filter data.
f Astrometric results use new V filter data only. g Parallax measured for the A component alone.
h Generic correction to absolute adopted; field is reddened by a nebula. Note.
-Comparison of our spectral types versus PMSU for all overlapping systems. 1.) Reid et al. (1995) 2.) Hawley et al. (1996) 
